Introduction: Critically ill patients who require intensive care unit (ICU) treatment may experience psychological distress with increasing development of psychological disorders and related morbidity. Our aim was to determine whether intra-ICU clinical psychologist interventions decrease the prevalence of anxiety, depression and posttraumatic stress disorder (PTSD) after 12 months from ICU discharge. Methods: Our observational study included critical patients admitted before clinical psychologist intervention (control group) and patients who were involved in a clinical psychologist program (intervention group). The Hospital Anxiety and Depression Scale (HADS) and Impact of Event Scale-Revised questionnaires were used to assess the level of posttraumatic stress, anxiety and depression symptoms.
Introduction
Several studies have reported that patients who need intensive care unit (ICU) treatment may experience psychological distress with increasing development of psychological illness and morbidity related to psychological disorders [1] [2] [3] [4] . The presence of anxiety, depression and posttraumatic stress disorder (PTSD) symptoms have been reported in three studies to have increased by 40%, 30% and 60%, respectively, in ICU survivors [1, [4] [5] [6] .
The quality of life for critically ill patients after ICU treatment was found to be worst in patients who had undergone prolonged mechanical ventilation or had been admitted for severe trauma and sepsis [7] . Among critically ill patients, admission to the ICU as a result of major trauma may represent an additional risk factor because of the acutely stressful trauma experience. Studies which have followed ICU trauma patients after 1 year have reported a prevalence of PTSD symptoms of up to 30%, a prevalence up to 40% for anxiety and a prevalence up to 30% for depression [8] [9] [10] . Several factors (age and sex, duration of mechanical ventilation and ICU stay, unemployment, personality traits, factual and pain memory and educational status) have recently been associated with post-ICU psychological distress [4, 11] . Recommendations available in the medical literature constitute only generic advisory statements on relational and psychological approaches to use with ICU patients without going into the mode, timing and characteristics of psychological intervention [12] .
To improve the psychological outcome of ICU patients by helping the patients, their relatives and healthcare personnel elaborate the ICU experience, a Clinical Psychological Service was started in 2007 at the ICU of the Emergency Department of a tertiary referral center (Careggi Teaching Hospital, Florence, Italy). Given that, in our experience, clinical psychological activity is usually welcomed by patients and relatives, this study was carried out to verify that intra-ICU clinical psychological intervention can decrease the prevalence of anxiety, depression and PTSD symptoms in major trauma patients 1 year after discharge from the ICU.
Materials and methods

Patient selection and study design
This study was an observational study in which trauma patients admitted before the start of clinical psychologist intervention (January 2005 to March 2007) were included in the control group, and patients followed by clinical psychologists (April 2007 to August 2009) constituted the intervention group. All patients consecutively admitted to the ICU for major trauma from January 2005 to August 2009 were considered for the study. For each patient, data from institutional ICU and follow-up databases (FileMaker Pro; FileMaker, Inc., Santa Clara, CA, USA) and from the Italian Group for the Evaluation of Interventions in Intensive Care Medicine database (GiViTI Margherita Project; Istituto Mario Negri, Bergamo, Italy) were collected, including age, sex, body mass index (BMI), medical history (including psychiatric anamnesis), Glasgow Coma Scale (GCS) scores at admission and at ICU discharge, injury severity score (ISS), Abbreviated Injury Scale (AIS) score, Simplified Acute Physiology Score (SAPS) II, duration of mechanical ventilation, ICU and hospital length of stay (LOS), health status questionnaires (see "health status measurement" section), need for psychotherapy or psychiatric medications and timing of return to previous employment at 12 months. During the ICU stay, sedation was induced using propofol, fentanyl and/or midazolam infusions, depending on the patient's clinical condition. The 12-month follow-up sessions were conducted by properly trained nurses. This study includes procedures which were already integrated into the institutional follow-up protocol. The internal review board approved the study protocol, and informed consent for study participation and data publication was obtained.
Patients admitted during the study period were considered for enrollment on the basis of the following criteria: age between 18 and 75 years at admission, severe and/or critical injuries (ISS >15) [13] , ICU LOS >72 hours, need for mechanical ventilation, ability to be interviewed during the ICU stay, completion of a followup examination at 12 months, absence of pre-existing psychiatric illness, absence of previous critical illness and absence of psychiatric medication use and/or any drug abuse or addiction in the patient's medical history.
Patients' psychiatric histories were collected by clinical psychologists and intensivists from the patients and/or the patients' relatives in collaboration with the family physician. Pre-existing psychiatric illness was excluded on the basis of the Diagnostic and Statistical Manual of Mental Disorders-Text Revision criteria.
ICU organization and clinical psychologist intervention
The ICU of the Emergency Department at our hospital is a mixed ICU with 10 single-bed rooms. Nurse assistance is guaranteed at a variable ratio of one nurse for every two patients to one nurse for every patient as well as one to three health support operators per shift. The ICU is organized to permit a 24-hour stay in the ICU room for up to two next of kin or friends.
Patients (when actively collaborative) and/or relatives were informed about the Clinical Psychological Service at ICU admission. The psychological intervention program promoted by the ICU of the Emergency Department at Careggi Florence University Hospital is part of a project developed by Careggi Florence University Hospital and the Regional Referral Center on Critical Human Relations in cooperation with the Florence Health Society and Tuscany Region. The project started in April 2007 and concerns the prevention and treatment of the psychological impact of traumatic injury and critical illness in patients, caregivers and healthcare staff. The ICU has a staff of three clinical psychologists. Clinical psychologists are guaranteed to be on duty from 12:00 AM to 4:00 PM and are available through 24-hour on-call service. The annual cost of the Clinical Psychological Service is €30,000.
The phrase "psychological intervention in the ICU" covers a wide range of activities performed directly by clinical psychologists and a trained and supervised staff of intensivists and nurses, whose purpose is to provide emotional support and coping strategies to conscious patients with critical illness or major trauma injuries and their families.
The psychological interventions provided 24 hours per day include educational interventions, counseling and stress management approaches at the bedside, and they are documented in medical records. After recovery of consciousness, on average, patients receive five or six interventions from clinical psychologists during their ICU stay, including educational interventions, counseling, stress management, psychological support and coping strategies designed to ease the management of anxiety, depression, fear, hopelessness and helplessness and to reduce the discomfort produced by health conditions and medical procedures. The stress management intervention consists of cognitive and emotional restructuring. The interventions are also designed to help family members (starting during the phase when the patient is still unconscious) by promoting family-centred decision-making and supporting next of kin to choose appropriate interactions during their bedside visits. During the study period, family members were always met separately. All patients who underwent the psychological intervention were followed in the post-ICU wards after ICU discharge according to our institutional protocol.
Health status measurement
The Impact of Event Scale-Revised (IES-R) questionnaire is one of the most often used self-report questionnaires for determining PTSD symptoms following trauma [14, 15] . It consists of three subscales (eight items on intrusion, eight items on avoidance, and six items on hyperarousal) [16] . Each item is scored from 0 to 5. Scores of 33 or greater indicate a high probability of a PTSD diagnosis [17] .
The Hospital Anxiety and Depression Scale (HADS) questionnaire consists of 14 items (seven items for anxiety and seven items for depression) [18] . Each item is scored on a scale ranging from 0 to 3, and a final score of 8 to 10 indicates a possible diagnosis of anxiety and/ or depression; a score >11 confirms the diagnosis [4, 19] .
Quality of life was evaluated using the EQ5D™ques-tionnaire [20] . The EQ5D™questionnaire consists of five items (Mobility, Self-Care, Usual Activities, Pain/ Discomfort and Anxiety/Depression) scored from 1 to 3. Subjective perception of quality of life was estimated using the visual analogue scale (VAS), which is a 20-cm vertical visual analogue scale with the end points labeled best imaginable health at the top and worst imaginable health at the bottom with numeric values of 100 and 0, respectively.
Statistical analysis
Statistical analyses were carried out using SPSS version 18 software (SPSS Inc., Chicago, IL, USA). Continuous variables were analyzed using a two-tailed Student's t-test or the Mann-Whitney U test as appropriate (D'Agostino and Pearson normality test). Categorical variables were examined using Fisher's exact test. A P value below 0.05 was considered an index of statistical significance. Continuous variables are expressed as means ± standard deviation (SD). Univariable comparisons were reported as odds ratios (ORs) with 95% confidence intervals (95% CIs).
A logistic regression model was adopted to investigate the predictors of anxiety, depression and PTSD symptoms in the overall population. Each predictor likely related to the outcome was evaluated according to statistical and clinical bases. Covariates associated with the response variables (P < 0.2) in univariate analysis, as well as those which could have a clinical meaning on the basis of the medical literature, were retained in the final model. Thus, the multivariable logistic regression analysis comprised age, gender, BMI, SAPS II, ISS, AIS score, GCS score at ICU admission and discharge, the presence of tracheostomy, the duration of mechanical ventilation and ICU LOS.
Results
General population
Among 679 trauma patients admitted to the ICU during the whole study period, a total of 376 patients (55.4%) met the inclusion criteria as illustrated in the flow diagram shown in Figure 1 . A total of 86 patients were enrolled in the control group, and 123 were enrolled in the intervention group. As summarized in Table 1 , the groups were similar with regard to demographic and clinical characteristics.
Health status results
The diagnosis of anxiety and depression (categorical analysis for HADS scores >11) was lower in the clinical psychologist group than in the control group (8.9% vs. 17.4% and 6.5% vs. 12.8%, respectively) as confirmed by the Mann-Whitney U test (P = 0.0398 for anxiety and P = 0.0083 for depression). Despite the notable differences, the results were not statistically significant (Table 2) . On the contrary, a high probability for a PTSD diagnosis was significantly lower in the clinical psychologist group than in the control group (21.1% vs. 57%; P < 0.001). On the IES-R Intrusion and Avoidance evaluation subscale, the scores were lower in the clinical psychologist group (Table 2) .
Subjective perception of quality of life on the basis of VAS evaluation was significantly higher in the clinical psychologist group than in the control group (77.4 ± 9.1 vs. 72.4 ± 11.8; P = 0.0495). Interestingly, the analysis of EQ5D™subscores showed that patients in the clinical psychologist group reported a significantly worse score than control group patients in the Mobility, Self-Care and Usual Activities components (Table 2) . Despite these data, the subsequent self-evaluation of quality of life as measured by the EQ5D™VAS produced higher results.
The number of patients who needed anxiolytic and/or antidepressant therapy after hospital discharge were significantly greater in the control group than in the clinical psychologist group (41.7% vs. 8.1%), with an almost fourfold increased risk when adjusted for age and sex (OR, 3.79; 95% CI, 1.758 to 8.171; P < 0.001), whereas the results regarding time needed to return to previous employment at 12 months after hospital discharge were similar between the two groups ( Table 2 ).
As shown in Table 3 , patients at high risk for PTSD (IES-R scores ≥33) did not differ from patients with IES-R scores <33 with regard to demographic and clinical data, but the analysis showed that clinical psychologist intervention was strongly associated with the absence of PTSD-related symptoms (P < 0.001). The absence of psychological intervention was associated with a fivefold Continuous data are expressed as means ± standard deviation (SD). Percentage data refer to the total population of each group. Statistical analysis was performed using Student's t-test, the Mann-Whitney U test and Fisher's exact test. P < 0.05 was considered statistically significant. b P < 0.05; c P < 0.001; d P < 0.01. Both the Hospital Anxiety and Depression Scale (HADS) anxiety and depression diagnoses were made on the basis of a score >11. The posttraumatic stress disorder (PTSD) diagnosis was made on the basis of an Impact of Event Scale-Revised (IES-R) score >33. EQ5D™ [20] visual analogue scale (VAS) scores vary from 0 (worst imaginable health) to 100 (best imaginable health).
increased risk of PTSD development at 12 months (OR, 5.463; 95% CI, 2.946 to 10.13; P < 0.001). Among PTSD patients, 14 (19.2%) and 7 (9.6%) of them, respectively, had HADS scores >11 for anxiety and depression. Finally, the percentage of PTSD patients who required antidepressant therapy was significantly higher than non-PTSD patients (75.3% vs. 50.7%; P = 0.0006).
Predictive factors for PTSD, anxiety and depression symptoms
Univariate analysis of the association between demographic and clinical variables and PTSD as well as anxiety and depression symptoms in the overall population is given in Table 4 . As shown, no variables were clearly identified as independent predictors for PTSD, anxiety and depression development at 12 months after ICU discharge. The subsequent multivariate analysis model showed that predictors were a GCS score <9 at admission for PTSD symptoms and a GCS score <13 at discharge for anxiety symptoms. No significant predictors were found for depression symptoms.
Discussion
The main finding of this study is that, in a major trauma patient population, an early (intra-ICU) clinical psychologist intervention may have had a role in reducing the probability of a PTSD diagnosis at 12 months after discharge. A recent review [21] encourages psychological support of ICU patients by nurses, which was found to be associated with a better outcome (vital signs, decrease in pain ratings, anxiety, rate of complications, LOS, sleep improvement and patient satisfaction), but to our knowledge, no studies have directly quantified the effects of early clinical psychologist intervention in the ICU setting.
The symptoms of PTSD are clustered into three groups. The first two are specific to the traumatic etiology of the disorder: re-experience of the trauma and avoidance of stimuli likely to remind the patient of the trauma. Reexperience of the trauma includes intrusive memories and vivid images of the event during waking hours, which can be of such intensity that the person loses contact with their surroundings. Nightmares about the trauma are common. Avoidance of stimuli likely to remind the patient of the trauma include avoiding conversation, places, people and activities associated with the trauma. The third symptom group consists of hyperarousal (sleep disturbances, irritability and difficulty with concentration), and this cluster of symptoms commonly occurs in other psychological disorders as well as PTSD. The high-risk PTSD prevalence in our control group was higher (57%) than that recently reported by Toien et al. [11] (18%) in 118 trauma patients followed up at 12 months. This notable difference can be attributed to the different questionnaire used. In the present study, the IES-R was used, which includes the evaluation of hyperarousal, so that the total score is higher than on the IES, and the validated cut-off for the definition of high-risk PTSD patients remained a score of 33 [17] . In our sample, anxiety and depression prevalence at 12 months was notably (but not significantly) lower in the intervention group (Table 2) . Since lack of significant results cannot authorize the conclusion regarding a beneficial effect of early clinical psychologist intervention, such differences encourage numerous further studies, also given that our statistics might be limited by the sample size.
In our total population, clinical predictors for IES and anxiety disorders were GCS score at admission and at ICU discharge, respectively, whereas no significant predictors were found for depression (Table 4) . Previous studies identified several behavioral, social, personality traits and trauma-or ICU-related experiences as predictors for PTSD symptoms at 1 year post-ICU treatment [4, 9, 11] . In the present study, we cannot confirm what was previously reported because our primary interest was generally to assess the effects of early psychological intervention in a patient population affected by serious illness that arose acutely; this must be considered a limitation of the study. Also, despite the presence of the same internal standardized protocol for sedation in both groups, we cannot exclude the possibility that differences in sedative drug administration could have partially influenced the results. In the present study, we cannot show results concerning cognitive status: These data are lacking because that investigation of this feature started in 2010. Another limitation is the possible presence of preexisting levels of depression and anxiety (not referred to during intensivist and clinical psychologist anamnesis collection). Moreover, potential data collection bias cannot be excluded. The interviewers were not aware of the study, but they were aware of the change in the ICU setting with the implementation of the Clinical Psychological Service. Finally, the difference in the percentage of patients who declined to participate at follow-up between the control and intervention groups (14.4% vs. 10.8%, respectively) (Figure 1 ), although comparable and not statistically significant, must be taken into consideration as a limiting factor. Also, the difference in mortality rates observed between patients eligible as controls (26%) and in the intervention group (18%) could have partially influenced the results of the study.
Conclusions
Our data suggest that implementing ICU treatment with the presence of an intra-ICU clinical psychologist may help critically ill trauma patients recover from this acute, stressful experience. Although we await confirmation by further studies, since clinical psychologist intervention is not associated with any adverse effects, implementing this service should be considered in the ICU setting.
Key messages
• Psychological disorders are frequent among ICU survivors.
• Early intra-ICU psychological intervention can decrease the risk of PTSD, anxiety and depression at 12 months after ICU discharge. score; IES-R: Impact of Event Scale-Revised; LOS: length of stay; PTSD: posttraumatic stress disorder; SAPS II: Simplified Acute Physiology Score II.
